Phone Call Reminders for Pediatric Influenza Vaccination by Shaw, Carly
Running Head: PHONE CALL REMINDERS  1 
 
 
 
 
 
 
 
 
Phone Call Reminders for Pediatric Influenza Vaccination 
Carly Shaw 
University of Missouri-Kansas City 
Approved May 2019 by the faculty of UMKC in partial fulfillment of the requirements for the 
degree of Doctor of Nursing Practice 
© 2019 
Carly Shaw 
All Rights Reserved 
 
PHONE CALL REMINDERS 2 
Abstract 
The influenza vaccine is recommended annually for all children, adolescents, and adults over 6 
months of age to provide immunity against the influenza virus. The influenza vaccine continues 
to be the most effective intervention to prevent infection from the virus. Influenza vaccination 
rates continue to be under the Healthy People 2020 goal of 70%. The purpose of this project 
proposal was to present an evidence-based program to improve influenza vaccine uptake using 
phone call reminders in parents of children ages 18 months to 7 years. This project was a single 
cohort, post-only intervention study. The sample included the parent or guardian of 25 children 
in a pediatric clinic. Inclusion criteria specific to this project population consisted of age, no 
vaccination during the prior influenza season, and enrollment in a phone call system. The 
intervention was the use of bi-weekly phone call reminders to increase influenza vaccine uptake 
between the months of November 2018 through January 2019. The outcome of increased 
influenza vaccine uptake at 24%, from a baseline of no vaccination, indicated vaccination 
improvement with the intervention, but the results were lower than the influenza vaccination 
benchmark from Healthy People 2020 of 70%. With an increase in influenza vaccine uptake, 
reduction of hospitalizations and deaths related to complications from the influenza virus can be 
anticipated. 
Keywords: influenza, vaccination, phone call, barriers, reminders 
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Phone Call Reminders for Pediatric Influenza Vaccination 
Recent healthcare discussions about primary preventive measures identify that 
vaccination is lacking in the United States. Influenza and pneumonia are two vaccine-
preventable diseases that contribute to the eighth leading cause of death in the United States 
(Centers for Disease Control and Prevention [CDC], 2017b; Office of Disease Prevention and 
Health Promotion [ODPHP], 2014). In 2017 in the United States, 57,062 adults and children died 
from both vaccine preventable diseases (CDC, 2017b; ODPHP, 2014). After the 2016-2017 
influenza season, 101 children lost their lives to influenza and the complications that ensue from 
the disease (CDC, 2017b). To date, 114 pediatric deaths have been recorded as a result of the 
current 2018 influenza season, indicating that this disease will not subside (CDC, 2018). Current 
influenza vaccination rates for children between the ages of 6 months through 17 years of age is 
only 59% in the United States and significantly below the Health People 2020 goal of 70% 
fulfillment (Bambery et al., 2017; ODPHP, 2014). To reach this goal, quality improvement must 
focus on an intervention that holds true to the current American culture: technology. The 
significance of the influenza virus and the importance of phone call reminders in improving 
vaccination rates among children were examined in this synthesis of evidence and evidence-
based project. 
Significance 
Three types of influenza are prominent in the United States. Influenza A and B can cause 
seasonal epidemics, while Influenza C is a more mild case of the virus (CDC, 2017d). Signs and 
symptoms of influenza include fever, muscle aches, and fatigue and can become increasingly 
severe causing pneumonia, bronchitis, and worsening of asthma attacks (CDC, 2017a). From 
October 2017 to current, 879,193 influenza positive specimens have been reported to the Centers 
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for Disease Control and Prevention (CDC, 2018). This high incidence does not include positive 
tests that fail to be reported to the CDC and confirms that influenza, a vaccine-preventable 
disease, is a threat to public health (Alhammadi et al., 2015; CDC, 2018). Vaccines, including 
influenza, are a core component of preventive services (ODPHP, 2014). One child that is fully 
vaccinated from vaccine preventable diseases has the opportunity to save 33,000 lives, prevent 
14 million cases of disease, and reduce health care costs by $9.9 billion (ODPHP, 2014). 
By improving the rates of influenza vaccination, children may avoid an illness that is 
preventable by vaccine. To increase vaccination rates, an intervention must be implemented that 
encompasses the technological culture that is the center of current society. As of 2018, over 95% 
of Americans own a cell phone and of the 95% that own a cell phone (Broom, Adamson, & 
Draper, 2014; Pew Research Center, 2018). Recognizing that technology is a useful tool in 
health care is important to improve the rate of influenza vaccination.  
Local Issue 
According to the Missouri Department of Health and Senior Services (2018), influenza 
remains prevalent and severe as the 2017-2018 influenza season comes to an end in Missouri. As 
of week 12 (March 18-24, 2018), a season-to-date laboratory-positive tests total 129,854 
(MDHSS, 2018). This influenza season, 242 influenza-associated deaths have been reported in 
Missouri (MDHSS, 2018). Schools in Missouri that achieve a 25% absentee rate due to influenza 
acknowledge a possible outbreak situation, resulting in the closure of multiple Missouri schools 
(Marso, 2018). Over 15 Missouri school closures have occurred this influenza season related to 
severe influenza outbreaks, exposing many children to the virus (MDHSS, 2018). 
Diversity Considerations 
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Kansas City, Missouri is a city that expands throughout multiple counties in Missouri 
including Jackson, Clay, Platte, and Cass counties. Kansas City has experienced significant 
growth over the past decade, with a current population of 481,420 (United States Census Bureau, 
2010). Children under 5 years of age make up 7.5% of the population (United States Census 
Bureau, 2010). 51.7% of the population is female, while 48.2% is male (United States Census 
Bureau, 2010). The majority of those that live in this area are Caucasian, making up 59.2% of the 
population. Around 29.9% of the population is African American and 10% is Hispanic or Latino 
(United States Census Bureau, 2010). The average household income is $47,489 (United States 
Census Bureau, 2010). The poverty rate of Kansas City is about 18.3% and those without health 
insurance consist of 9.1% of the population (United States Census Bureau, 2010). 
 The urban pediatric clinic that was used as the site of this project serves the daycare 
attendees and children in the surrounding urban area. Over 70% of the families served at this 
clinic live on less than $12,000 annually and almost 20% of these children are homeless or near 
homeless. This vulnerable population is at risk for health care disparities related to poor 
economics, restricted transportation, and sparse access to health care. To improve health 
outcomes in this community, education on health promotion, prevention, and access is 
implemented in this clinic setting. 
Problem and Purpose 
Inconsistency or lack of receiving the influenza vaccine poses many problems for the 
healthcare community. Influenza is a virus that is easily transmissible in common settings. 
Research estimates that over 75% of children ages 18 months to 7 years spend significant time in 
daycare or school settings, and of this age group only 68% receive the influenza vaccine 
resulting in high influenza rates, increasing the child’s susceptibility to vaccine-preventable 
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diseases (Biezen, Grando, Mazza, & Brijnath, 2018; CAP, 2018; CDC, 2017a). The absence of 
vaccination accounts for approximately 7,000 to 26,000 hospitalizations annually in the United 
States of children ages 18 months to 7 years, related to influenza and complications that can 
result from the virus, as well as over 90% of pediatric influenza related deaths (CDC, 2017a).  
Research that supports influenza vaccination does not only serve a purpose of increasing 
vaccination rates, but to determine factors behind the lack of willingness to vaccinate. 
Implementing phone call reminders for vaccination is an evidence-based solution. The purpose 
of this DNP project was to improve influenza vaccine uptake in children ages 18 months to 7 
years with the implementation of phone call reminders. 
Facilitators and Barriers 
 One of the most significant barriers to this project is underreported influenza vaccination, 
as those who choose to vaccinate outside of the clinic setting may pose a barrier to final data 
collection. Although most families have their children vaccinated at a primary care office at a 
well-child check, research shows that families also choose facilities like the Health Department 
or a CVS Minute Clinic for easy access to vaccination. Although a majority of the United States 
has access to a cell phone with unlimited minutes, individuals without access to this technology 
pose a barrier to this project. One facilitator of this project is the office manager. The office 
manager is in charge of the approval for the project and recruitment of staff members for support 
of influenza vaccination. This is a reliable source to aid in the implementation of phone call 
reminders. The likelihood of sustainability after project completions remains high with the 
involvement of the office manager. Phone calls can be automated can be reused and sent to 
families to promote influenza vaccination in future years. Phone calls can also be tailored for 
different vaccines if the clinic prefers. 
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Review of Evidence 
The inquiry for this evidence-based project follows (see Appendix A): In parents 
attaining the influenza vaccine for their children 18 months to 7 years of age, does a parental 
reminder through phone call, compared to no parental phone call reminder, increase influenza 
vaccination between the months of November and January at a pediatric clinic?  
Search Strategies 
A review of literature serves to synthesize current research available on the influence of 
phone call reminders on influenza vaccination and to recognize potential barriers to vaccination. 
The University of Missouri-Kansas City Health Sciences Library was the resource to search for 
pertinent studies through various databases including PubMed, Medline, Cochran, and CINAHL. 
Keywords that produced relevant evidence include pediatric influenza vaccination rates, phone 
call reminders and influenza vaccination, barriers to influenza vaccination, influenza 
vaccination guidelines, and pediatric barriers to influenza vaccination. Inclusion and exclusion 
criteria for this search included specific key terms and filters consisting of Full-Text, Journal 
Article, and a date range of 2012-current, producing 370-5,986 studies. Results were reviewed 
and focused on children ages 6 months to 18 years of age, phone calls as an intervention, and 
influenza vaccination status. Of these studies, 20 supported this evidence-based quality 
improvement project (see Appendix B). 
Evidence topics derived from the review of literature included electronic reminders, 
vaccine uptake, potential barriers, and evidence-based guideline. The numbers of studies used in 
the synthesis of each evidence topic follow: eight studies included in electronic reminders, five 
studies included in vaccine uptake, five studies included in potential barriers, and two studies 
included in evidence-based guideline. Using the Rating System for the Hierarchy of Evidence for 
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an Interventional Inquiry (see Appendix C), each study was assigned a level of evidence 
(Melnyk & Overholt, 2015, adapted). The highest levels of evidence were utilized in this 
synthesis of evidence and included five level 1 studies, ten level 2 studies, two level 4 studies, 
two level 5 studies, and one level 6 study. Study designs included evidence-based practice 
guidelines, systematic reviews, randomized control trials, cohort, and quantitative descriptive 
studies. Each of these subtopics provided specific research content about the impact of phone 
call reminders on influenza vaccination, influenza vaccination rates, barriers to influenza 
vaccination, and evidence-based guidelines that lead clinical practice.  
Evidence 
The synthesis of evidence supporting this evidence-based project was represented by four 
subtopics: the intervention of electronic reminders, the outcome of vaccine uptake, potential 
barriers to influenza vaccination, and clinical guidelines that support the implementation of this 
intervention.  
 Electronic reminders. Research shows that electronic reminder/recall is an effective 
strategy to rapidly reach a large target population at a low cost (Hofstetter et al., 2015; 
Hofstetter, Vargas, Kennedy, Kitayama, & Stockwell, 2013; Stockwell, Kharbanda, & Martinez, 
2012). Hofstetter et al. (2013) conduct a cross-sectional survey of 246 medical staff and 200 
parents of 6 month to 5-year-old children. Results show that over 89% of parents own a cell 
phone and text, and of this 89%, 96% send text messages monthly and are interested in health-
related messages. (Hofstetter et al., 2013). The support for electronic reminders is apparent in the 
evidence and reveals phone calls as a potential strategy for successful vaccine receipt (Hofstetter 
et al., 2013; Stockwell et al., 2015).  
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Electronic reminders have shown to be successful with various other vaccinations and 
populations, including human papillomavirus (HPV) immunization and pregnant women (Moniz, 
Halsey, Meyn, & Beigi, 2013; Rand et al., 2015; Stockwell et al., 2014). Each of these 
randomized control trials implement electronic reminders with a 30-45% increase in vaccine 
uptake. Over 88% of obstetric patients express satisfaction with electronic reminder services 
(Moniz et al., 2013; Stockwell et al., 2014). Many of the obstetric patients (94%) report that 
electronic reminders are a good way for physicians to continually improve the health of their 
patients (Moniz et al., 2013). 
 Children 8 years of age and younger must receive two doses of the influenza vaccine to 
reach sufficient immunity, resulting in the risk of under-vaccination (Stockwell et al., 2015). A 
randomized control trial performed by Stockwell et al. (2015) demonstrates that only 40% to 
60% of this age group returns for a second dose. This study implements both text message, 
phone call, and educational reminders, controlling with a usual care group, to improve second 
dose vaccination rates to 72.2% (p<.001). Of those in the intervention group, 98% were satisfied 
with the electronic reminder with educational message and 96% are likely to recommend these 
reminders to another parent (Stockwell et al., 2015). 
 Two randomized control trials examine the pediatric and/or adult populations in clinic 
settings and the effect of electronic reminders, as compared to other reminder interventions, 
including letters and postcards (Herrett et al., 2016; Hofstetter et al., 2015; Stockwell et al., 
2012). The first randomized control study by Herrett et al. (2016) finds that the timing of 
electronic reminders increases adherence to vaccination, with the odds ratio being higher in the 
evening (1.44; p=.002), than in the morning (1.18). Analysis of practices where electronic 
reminders are recorded show that reminding 100% of eligible patients, compared to no reminder, 
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results in a 14.3% (95% CI) increase in vaccine uptake and an interest in electronic reminders 
over 83% of those surveyed (Herrett et al., 2016; Hofstetter et al., 2015). Stockwell et al. (2012) 
demonstrate that electronic reminders are cost efficient, spending only $165 on reminder costs. 
 Vaccine uptake. Influenza is a common cause of morbidity and mortality across the 
United States, accounting for 100 hospitalizations per 100,000 children less than 4 years of age 
(Aigbogun et al., 2015). Only two out of every five children ages 6 months to 8 years are fully 
vaccinated against influenza (Zhai, Santibanex, Jahn, & Srivastav, 2017). Influenza vaccination 
is the most effective strategy to prevent these hospitalizations (Zhai et al., 2017). Evidence 
shows that vaccination rates for children are significantly low, especially for those that require 
two influenza vaccines, ranging from 34% to 43.1% (Dombkowski, Cowan, Reeves, Foley, & 
Dempsey, 2017; Zhai et al., 2017). Zhai et al. (2017) specifically compare influenza vaccination 
rates of the 2012-2013 season and the 2013-2014 season. Influenza vaccine reminders improve 
vaccination rates by 5%.  
Two studies provide evidence for increase in influenza vaccination uptake in high-risk 
populations including children and adolescents with chronic medical conditions (Aigbogun et al., 
2015; Hofstetter, Barrett, Carmargo, Rosenthal, & Stockwell, 2017). These populations have a 
risk of serious infection five times higher than healthy children (Aigbogun et al., 2015). Both 
studies use multiple methods of reminders, including letters, telephone calls, and text messages 
in attempt to improve vaccine uptake. Results demonstrate that reminders are a successful 
intervention to increase influenza vaccine uptake (Aigbogun et al., 2015; Hofstetter et al., 2017). 
In a systematic review by Aigbogun et al. (2015), influenza vaccination rates increase by over 
26% (p<0.01). In a randomized control trial by Hofstetter et al. (2017), influenza vaccine uptake 
significantly improved by 60%.  
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 Another randomized control trial examines vaccine uptake using a Four Pillars Toolkit 
that recommends strategies to increase vaccination by promoting convenient services, 
notification of importance of vaccination, office facilitation of immunization, and motivation of 
vaccine uptake (Nowalk et al., 2014). Twenty primary care and pediatric clinics are clustered 
into an intervention and control group with eligibility if patient population consists of children 
ages 6 month to 18 years. The intervention group yielded almost 54% vaccination uptake and is 
statistically significant, as compared to 50% of the control group (p<0.001).  
 Potential barriers. A multitude of barriers contribute to poor vaccination rates including 
health literacy or lack of knowledge, uncertainty of efficacy, negative connotations, and cost 
(Ahlers-Schmidt et al., 2012; Biezen et al., 2018). Evidence suggests that lack of general 
knowledge and health literacy remains one of the most significant challenges to vaccine 
acceptance in the United States and around the world (Ahlers-Schmidt et al., 2012; Biezen et al., 
2018; Kang, Culp, & Abbas, 2017; Schmid, Rauber, Betsch, Lidolt, & Denker, 2017). Often, the 
severity of influenza is overlooked and parents do not distinguish influenza from the common 
cold, failing to understand the potential for severe infection, leading to poor vaccination rates 
across the United States (Biezen et al., 2018; Schmid et al., 2017). An uncontrolled cohort study 
by Ahlers-Schmidt et al. (2012) uses a health literacy tool to determine that deficiencies in health 
literacy can be related to communication gaps, with the use of complex medical terminology by 
providers. 
Promoting influenza vaccination is often complicated by personal perception of the 
disease and vaccine, in addition to individual behaviors. The synthesized literature contributes to 
the acknowledgment of personal barriers and behaviors that promote negative attitudes related to 
influenza vaccination. These studies identify that the most common barriers include pain arising 
PHONE CALL REMINDERS 12 
from the vaccine, lack of time, cost of the vaccine, negative media or advice from primary care 
providers, unknown vaccine safety, and negative attitudes towards vaccination (Biezen et al., 
2018; Kang et al., 2017; Schmid et al., 2017). A qualitative cross-sectional study interviews 50 
parents and caregivers using the Capability, Opportunity, and Motivation (COM-B) model 
resulting in the above identified barriers, in addition to two systematic reviews with studies 
identifying over 72 barriers to vaccination (Biezen et al., 2018; Kang et al., 2017; Schmid et al., 
2017). 
A descriptive study performed by Buu, Mullin, McAdam-Marx, Solomon, and Jennings 
(2014) recognizes that in addition to parents that the providers experience barriers related to 
influenza vaccination. Out of 90 family and internal medicine providers surveyed in this study, 
only 79% agree with current CDC and Advisory Committee on Immunization Practices’ (ACIP) 
influenza vaccination recommendations. Research shows that the most common barrier to 
evidence-based clinical practice is the lack of awareness of newly released guidelines (Buu et al., 
2014).  
 Clinical guideline. Clinical guidelines provide practitioners with the most recent 
evidence-based standards that serve as a guide for current clinical practice. Current clinical 
guidelines of influenza vaccination for the 2017-2018 season suggest routine vaccination should 
begin at 6 months of age for those without contraindications recommended by the CDC and 
ACIP (CDC, 2017c; Grohskopf et al., 2018). Contraindications include history of severe allergic 
reaction to any vaccine component or severe allergic reaction after previous vaccine 
administration (CDC, 2017c; Grohskopf et al., 2018). For optimal effect, vaccination should 
occur prior to the start of influenza activity. For children 6 months to 8 years, a set of two doses 
is required for immunity and should be given as soon as vaccines are available, as the second 
PHONE CALL REMINDERS 13 
dose must be administered four weeks later (CDC, 2017c; Grohskopf et al., 2018). Both trivalent 
and quadrivalent influenza vaccines are offered in the United States. 
In 74% of influenza seasons beginning in 1982, peak activity occurs in January 
(Grohskopf et al., 2018). Vaccination should be offered until influenza activity is eliminated or 
until vaccines are no longer available (Grohskopf et al., 2018). Should this occur, those of 
increased risk for medication complications have preference. Those at risk include children 6 
months to 59 months (CDC, 2017c; Grohskopf et al., 2018). The live attenuated influenza 
vaccine is no longer recommended for any population, but caregivers that receive this type 
should avoid caring for any at risk individuals for seven days (CDC, 2017c; Grohskopf et al., 
2018).  
Theory 
The Health Belief Model (HBM) aids the researcher in promoting, understanding, and 
providing education of a new concept to various individuals (Bond & Nolan, 2011). The HBM 
consists of four components including susceptibility, severity, benefits, and barriers. The four 
components of the HBM each have a purpose in guiding nurse practitioners to implement the 
best health intervention possible in order to improve upon compliance in health promotion areas, 
such as influenza vaccination. When discussing influenza vaccination, the components of the 
HBM are used to discover the likelihood of contracting influenza, thoughts surrounding 
influenza as a disease, concerns related to the consequences of influenza virus, and the 
preventative purpose, cost, and time of the intervention of influenza vaccination (Bond & Nolan, 
2011). Phone call reminders serve to promote this preventive vaccination. 
Using the HBM enhances the research being conducted in order to provide purpose and 
benefit for promoting influenza vaccination. The HBM focuses on public attitudes, public health 
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concerns, and the education that occurs with this type of promotion. This model works best in 
addressing an issue that can be seen negatively, such as influenza vaccination 
(ChangingMinds.org, 2017). The HBM is used throughout the literature to determine intent to 
receive the influenza vaccination. In one cross-sectional descriptive study, researchers assessed 
participants’ perception of severity, risk, and susceptibility to H1N1 influenza virus and 
identified vaccine benefits, barriers, and cues to action to determine predictors of intention to 
receive the vaccination (Coe, Gatewood, Moxzygemba, Goode, & Beckner, 2012). 
Methods 
 This proposal outlines the specific content necessary to successfully conduct this 
evidence-based project. Through this step-by-step process, phone call reminders will increase 
influenza vaccine uptake in children ages 18 months to 7 years (see Appendix D). 
Approval 
The primary institutional review board (IRB) for this project was the project site IRB (see 
Appendix M). An application was sent to the project site IRB for confirmation and approval of 
this evidence-based project. This project was categorized as evidenced-based quality 
improvement (EBQI) because it was designed to improve care, instead of creation of new 
knowledge (UMKC, 2018).  
Ethical Considerations 
There were various ethical considerations to reflect on when performing research. 
Although equal access to care was ethically ideal for this evidence-based project, only 25 
patients in this clinic received the phone call intervention in this pilot project. Privacy and 
confidentiality were essential for participants in this study. Ensuring privacy and confidentiality 
aided participants to feel comfortable and protected. Consent was not necessary with EBQI. 
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However, informed decision-making was a core component of the projects research ethics. All 
information must be provided so that people can make an informed decision for participation 
(Melnyk & Fineout-Overholt, 2015). If ethical concerns arose, each concern was addressed 
individually and efficiently. The student investigator had no conflict of interest during this 
project.     
Funding   
Inclusion criteria for this project required participants to be enrolled in the electronic 
system at the clinic. This meant that all participants had access to a cell phone. Influenza 
vaccines were administered and provided in the clinic regardless of project implementation. 
Therefore, funds were not required to purchase immunizations. If insurance coverage was not 
applicable for individual influenza vaccination or participants did not have unlimited minutes 
(approximately $80/participant), grant funds would have been pursued, including the Women’s 
Graduate Assistance Fund (see Appendix E). However, this was not a concern, as all participants 
had mobile phone plans. 
Setting and Participants 
This evidence-based project occurred at an urban pediatric clinic in Kansas City, 
Missouri. The project was seeking parents of children ages 18 months to 7 years in a pediatric 
clinic, with no current influenza vaccination for the 2018-2019 influenza season. Participants 
were excluded if the child was current on vaccination status, parent failure to enroll in the 
electronic system at the clinic, and child age if less than 18 months and greater than 7 years. To 
recruit participants for this evidence-based project, a convenience sample of 25 individuals was 
selected (Appendix F). 
EBP Intervention 
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 The intervention for this evidence-based project proposal was phone call reminders (see 
Appendix G). Twenty-five individuals met the inclusion criteria of vaccination status, enrollment 
in electronic system, and age at the project site were included in the study. Participants were 
selected from the clinic if they did not receive the influenza vaccination for the 2017-2018 
influenza season, via chart review. The participants received a total of five, bi-weekly phone call 
reminders on November 5th, 19th, December 3rd, 17th, and January 2nd. These phone calls 
included a reminder to schedule a shot-only appointment or to attain the vaccine at a previously 
scheduled appointment (see Appendix H). The phone calls were composed by the student 
investigator and made by the student investigator. If the parent or guardian was not available, a 
generic message was left on the voicemail. 
The parent brought their child to the scheduled appointment and the child received the 
influenza vaccine. Vaccine uptake was confirmed through chart review by the student 
investigator. Once confirmed, the individual was taken off the phone call reminder list. Data of 
the sample was recorded and compared to the influenza vaccination status of the previous 
influenza season and to the Healthy People 2020 benchmark to determine if phone call reminders 
increased influenza vaccine uptake (see Appendix I). 
Change Process Model 
The change process model selected for this project was the Change Curve Model (see 
Appendix J). The Change Curve Model consisted of five stages: stagnation, preparation, 
implementation, determination, and fruition (Melnyk & Fineout-Overholt, 2015). The first stage 
was stagnation, in which individuals typically lacked resources for change and no motivation for 
change existed. The second stage was preparation, an essential stage for setting the tone of the 
potential change. The third stage was implementation and when individuals questioned how this 
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change would be of benefit to each person individually. The fourth stage was determination, 
when results of the change were apparent. If positive results are not experienced at this stage, 
often change will fail. The fifth and final stage was fruition. This stage acknowledges the 
positive outcomes related to the change. Fruition promoted continuation of the change. Failure 
may result in reverting back to past actions (Melnyk & Fineout-Overholt, 2015).  
Currently, influenza vaccination remains at a stalemate. This evidence-based project 
provided individuals with a structured intervention with a goal to increase influenza vaccination 
rates. The intervention of phone call reminders was a cost-effective and simple intervention that, 
once sustained, could decrease influenza rates in clinics throughout the project site affiliated 
clinics. 
EBP Model 
The evidence-based practice model for this project was the Model for Evidence-Based 
Practice Change. The Model for Evidence-Based Practice Change was a six-step model that 
assessed the need for change, located the best evidence, critically analyzed the evidence, 
designed practice change, implemented and evaluated change, and integrated and maintained 
change in practice (Melnyk & Finout-Overholt, 2015). The first three steps of this model were 
complete as a significant need for change was identified and the best evidence was 
acknowledged and critically analyzed. This evidence-based project has completed the fourth step 
of this model, as the proposal explained the project design to implement change. The fifth and 
six steps, implementing and evaluating, and integrating and maintaining, occurred as this 
proposal has been accepted, approved, implemented, and analyzed. 
Study Design 
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 This study was a quasi-experimental design, single cohort,  post-only intervention study. 
This design represented a group of individuals that shared a common factor with post analysis of 
the intervention impact. Results from the intervention group were recorded and compared to the 
no influenza vaccination status in this cohort from the previous influenza season (see Appendix 
L). 
Validity 
 The intervention of phone call reminders was successful in current literature and 
increased vaccine uptake, which strengthened the internal validity of the intervention. This 
evidence-based project was measuring the effect of only one variable, further supporting the 
internal validity of this project. Participant attrition could have posed a threat to the internal 
validity of this project if phone call reminders are ignored or the individual no longer chooses to 
participate. The subjects of this study varied in demographics, including race and socioeconomic 
status. This diversity promoted the generalization of these findings to the community and 
increased the external validity of this project. A threat to external validity related to the inclusion 
criteria of requiring access to a cell phone, as this excluded those without this requirement. 
Measured Outcomes 
 Influenza vaccine uptake of one of two doses for this age group was evaluated in this 
evidence-based project. The primary outcome of this project was to increase influenza 
vaccination rates in children ages 18 months to 7 years through bi-weekly phone call reminders 
between November 2018 and January 2019. 
Measurement Instruments 
 The primary outcome of influenza vaccine receipt was measured by comparing the rates 
of influenza vaccine uptake in the sample to individual vaccination status from the previous 
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influenza season, which was no influenza vaccination in the prior season. Additionally, the 
vaccine rate was compared to the Healthy People 2020 goal of 70% influenza vaccination. 
Individual chart review by the student investigator was used to compare the rates of the current 
influenza season to the previous season on February 18th, one month after the last phone call 
reminder was made. Receipt of influenza vaccination through chart review was considered a 
reliable and valid measurement of influenza vaccine uptake, as it was used as a measurement 
frequently in the literature. Permission for chart review was obtained from the office manager at 
the project site. All vaccines required consent at the project site. Therefore, consent for 
vaccination was obtained prior to influenza vaccination. After one dose of the vaccine was 
administered, participants were removed from the phone call reminder list. No other action was 
required of the participant. 
Quality of Data 
The sample size of this project was 25. A power analysis was not necessary to verify 
power associated with this small sample size. The study consisted of a convenience sample and a 
retrospective cohort design that was found in the majority of the literature. The literature also 
demonstrated the positive effects of phone call reminders on influenza vaccination rates in 
children. The process of data collection in this project mirrored data collected in the literature as 
Zhai et al. 2017 compared the results of the current influenza season to the previous influenza 
season. Potential threats to the quality of this data included missing data and participant attrition. 
Children may have received the influenza vaccine outside of the project clinic and not reported 
vaccine uptake. However, the phone call reminder prompts parents to call office if vaccinated 
outside of clinic. Parents could have been unresponsive to frequent phone call reminders and 
decided not to fully participate in the study.  
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Analysis Plan 
  Analysis of project data was performed using descriptive statistics, including frequencies 
and measures of central tendency. Also, these statistics were used to compare the intervention of 
phone call reminders and influenza vaccine uptake. The variable correlations to vaccination were 
analyzed by measures of central tendency. Demographics were analyzed with descriptive 
statistics including age, gender, and ethnicity (see Appendix L). 
Results 
Settings and Participants 
 The project was executed at a pediatric clinic in Kansas City, Missouri. The intervention 
was from October 2018 through January 2019, with data analysis from February 2019 through 
March 2019. The project had a goal of 25 participants, which was met and included participants 
of a variety of demographics. Out of the sample, 76% were African American, 12% Caucasian, 
and 12% Multiracial. 68% were male and 32% were female. The study included three 2-year-
olds, right 4-year-olds, eight 5-year-olds, and six 6-year-olds (see Appendix L). However, not all 
participants agreed to participate in the project once it began. Some participants responded 
against receiving any more phone call reminders. Some participants were against influenza 
vaccination. Other participants never answered their phones or returned the phone call. There 
were some participants that never made appointments for vaccination, while others made 
appointments but did not show up to that scheduled appointment.  
Actual Intervention Course 
 Each participant was asked that they receive a phone call once every other week for a 
total of ten weeks and five phone calls. The calls occurred on November 5th and 19th, December 
3rd and 17th, and January 2nd. If the parent or guardian answered the phone, they were informed 
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of the availability of influenza vaccinations and asked if they would like to make an appointment 
with the front desk. If the parent or guardian did not answer the phone, the student investigator 
left a general message on the voicemail, reminding them of the availability of the influenza 
vaccination and leaving a call back number for appointment request. 
 The intervention was implemented on 25 participants who had never received the 
influenza vaccination prior to this project. The intervention was successful because 24% more 
patients were vaccinated, as compared to the previous year of no vaccination. However, the 
intervention proved to be complicated by the availability of the parent or guardian to answer the 
phone, full voicemail boxes, and phones that were out of service.   
Outcome Data 
 The primary outcome of this project was an increase in influenza vaccination as 
compared to the previous year and to the Healthy People 2020 benchmark of 70%. Phone call 
results, demographics, and influenza vaccine receipt were entered into an Excel document and 
were divided into intervention and data collection weeks (see Appendix K). Descriptive statistics 
and measures of central tendency were used to perform the data analysis. Results show that 24% 
more of the participants were vaccinated for the 2018-2019 influenza season than the previous 
2017-2018 influenza season. Pre-post significance statistical analysis was not appropriate 
because no participants were vaccinated for the previous 2017-2018 influenza season.  
Discussion 
Successes 
 This intervention achieved an increase of influenza vaccination by 24% in the 25 
participants that enrolled in this project. This study targeted a population that does not frequently 
follow through with care. Phone call reminders allowed the student investigator to remain in 
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communication with each family and well-informed on the status of influenza vaccination. 
Appointments for influenza vaccination were made with ease, as parents and guardians were able 
to be transferred during the same phone call to schedule with the clinic. This reminder also 
prompted parents and guardians to make well child appointments, if they had lacked in doing so 
previously. Receipt of influenza vaccination provided the patients with immunity to specific 
strains of influenza that research shows will be the most common. Therefore, decreasing their 
risk for influenza related complications. 
Study Strengths 
 The staff at the project site was very enthusiastic and helpful with project 
implementation. The clinic secretary was encouraging to patients when they were transferred to 
make their influenza vaccine appointment. The project site facilitator was closely involved with 
implementation and was always available to help, if needed. She provided on-going guidance 
and leadership throughout the entire process. The project site was ideal for sample selection, as a 
majority of the patients at this clinic did not receive the influenza vaccine regularly.  
Intervention implementation was simple and patients phone numbers were easily 
accessible in the electronic medical record. Many of the participants enjoyed receiving the phone 
call reminders and stated that it eliminated the work of them individually calling the clinic to 
make the appointment themselves. The clinic staff enjoyed the ease of implementation because it 
did not deter them from normal clinical practice, as each well child visit normally involves 
screening and vaccinating for influenza during this time of year. the project was very low cost, 
which makes sustainability more likely 
Results Compared to Literature 
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 Although vaccination rates in the United States are rising, coverage levels for specific 
vaccine preventable diseases have not yet reached optimal goals. The American Academy of 
Pediatrics (AAP) is a large enthusiast of reminder and recall systems. These systems provide 
cost-effective methods to identify and notify families of children due for vaccinations (AAP, 
2019). The AAP supports various methods of reminder and recall, including phone calls, auto-
dialers, mail reminder cards, text messages, and patient portals (AAP, 2019).  
Additionally, a systematic review was performed on 75 studies that examined reminder 
recall with telephone, autodialer calls, postcards, text messages, and combination of mail and 
telephone calls (Vann, Jacobson, Beasley, Asafu-Adjei, & Szilagyi, 2018). Patient reminder or 
recall interventions improved the proportion of participants who receive immunizations in 55 of 
the studies, including over 135,000 participants.  Specifically, increase in childhood influenza 
vaccination was seen in five studies with a risk ration of 1.51, 95% confidence interval 1.14 to 
1.99, and a risk difference of 22% in five studies with 9,265 participants (Vann et al., 2018).  
The Agency for Healthcare Research and Quality (AHRQ) perform a study related to the 
assumption that patients do not receive important immunizations or preventive health services. It 
is reported that this occurred because they do not know when to see their clinician for these 
services, when to make appointments, or miss scheduled appointments. Missed appointments for 
immunizations average around 50% (AHRQ, 2018). After implementing phone calls by the 
clinic staff, scheduled appointments for immunizations increased by 190% (AHRQ, 2018). This 
AHRQ study, as well as many others, show a correlation between reminder/recall systems and 
increase in vaccine uptake. However, it also factors in perceived barriers and providing 
information, including the importance of regular preventive services and health maintenance 
visits. During the study, many patients opted out of phone call reminders or refused the influenza 
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vaccine. This study did not explore potential barriers to vaccination or education on influenza 
and the influenza vaccination. 
Limitations 
Internal and External Validity 
 Several limitations were identified within this project. The internal validity of the study 
was strengthened by the single intervention of phone call reminders. This intervention has been 
proven to be a successful way to improve vaccination receipt in many recent studies. A threat to 
internal validity is participant attrition, or those that refused the influenza vaccine or further 
phone call reminders during the study. The external validity, or ability to generalize the data, was 
limited by the sample and size of this study. Although the sample had diversity among 
participants, it was very small in size, reducing the generalizability of the results. Another threat 
to external validity was access to reliable mobile phone number. Throughout the study, 
participants acquired new mobile phone numbers, had a phone that was no longer in service, or 
had full mailboxes that prevented the student investigator from leaving a voicemail reminder. 
Sustainability 
 Influenza vaccination was often only address at well child visits. However, with the 
recent updates to the influenza vaccine contraindications, the vaccine should be offered at most 
acute visits, as well. Children that do not have a high fever or history of anaphylaxis 
(angioedema or difficulty breathing) related to the influenza vaccine, should receive the vaccine 
at an acute appointment. Hives are no longer a contraindication to the vaccine and those with egg 
allergies may still receive the vaccine in a monitored and well-equipped environment (Grohskopf 
et al., 2018). Offering the vaccine at all clinic visits is important to improve the uptake of 
influenza vaccination. Intervention modification could occur to increase influenza vaccination 
PHONE CALL REMINDERS 25 
uptake by using text message reminders to reach a larger population in a shorter amount of time. 
Influenza educational material to debunk influenza myths may also assist in sustainability of the 
intervention. 
Minimizing Study Limitations 
 In efforts to decrease study limitations, participants received a phone call reminder bi-
weekly for a total of five phone call reminders throughout implementation. If participants voiced 
that they would make an appointment, EMR follow up occurred to confirm appointment was 
made and vaccination was received. All clinic personnel were given specific duties during 
implementation, including the unit secretary in charge of making appointments. This ensured that 
there were no further questions or confusion on expectations related to project implementation. 
Some participants transferred care during the course of the project or received their vaccine at an 
outside facility. Barriers and bias proved to be a limitation to the study. Participants did not 
understand the importance of the influenza vaccination or had pre-conceived notions about the 
vaccine. This limitation could have been modified or prevented with the addition of an 
educational piece to minimize barriers and bias. 
Interpretation 
Expected and Actual Outcomes 
 Increase in influenza vaccination as compared to the previous year was an expected 
finding of this project. Influenza vaccination rates were also expected to reach a goal of 70% 
vaccine receipt, a benchmark recommended by Healthy People 2020. Parents or guardians were 
expected to answer the phone call and make an appointment with the front desk via phone call 
transfer. Parents would bring their children into the scheduled appointment, receive the influenza 
vaccination, and be taken of the reminder list. The actual number of participants vaccinated with 
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influenza was six out of 25 participants, which was a 24% increase from the previous year (see 
Appendix L). However, the percentage of those vaccinated was still under the Healthy People 
2020 benchmark.  
 There were some unexpected outcomes regarding the intervention that affected the final 
results of the study. Out of the sample, 10 participants (40%) refused to receive further phone 
calls at various times during the study and 3 participants (12%) had phones that were no longer 
in service. Barriers, including personal perceptions of the vaccine were not explored in this 
study. Therefore, it was unknown as to why phone call reminder refusal occurred. There was a 
significant number of participants (20%) that never answered their phones throughout the 
intervention period. Out of the appointments that were made, only 1 appointment scheduled was 
a no show. Five participants (20%) voiced that they would make an appointment but failed to 
follow through in doing so.  
Intervention Effectiveness and Revision 
 The intervention of phone call reminders for influenza vaccination was still effective in 
vaccinating 24% more participants than the previous year, although vaccine receipt did not meet 
the Healthy People 2020 benchmark of 70%. The topic of influenza vaccination is normally 
discussed at every well child visit during influenza season and does not deter from normal 
clinical practice. This intervention would likely be effective in a primary care setting with better 
access to consistent mobile phone numbers. This specific setting was of lower socioeconomic 
status, and many of the participants changed mobile phone numbers frequently or shared their 
phone with other family members. This study could have resulted in stronger data if mobile 
phone numbers were more reliable.  
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The intervention could be modified to use text message reminders, rather than phone call 
reminders. In current society, texting is a more simple and straightforward intervention to get 
information out to the masses and is more practical for on-the-go families. Additionally, adding 
on an educational piece to the intervention would help in addressing many of the barriers and 
bias to influenza vaccination. Without this educational piece, the student investigator was unable 
to ask participants why they were refusing to vaccinate. Future research and implementation 
would include a text message reminder with the addition of a short educational fact about 
influenza or influenza vaccination to address these barriers.  
Expected and Actual Impact to Health 
 This project did not accrual any cost. The student investigator had approval to use the 
clinic phone to call participants, and influenza vaccination was performed by staff members who 
were already scheduled. Influenza vaccines were supplied by the clinic, as they are every year. 
Vaccination was paid for by insurance plans, including Medicaid and Vaccines for Children. 
Project dissemination costs were $316.00. Cost breakdown includes project poster printing, car 
mileage, and gas. Funding for the project was provided by the UMKC Women’s Council 
Graduate Assistance Fund. The student investigator was awarded $316.00 for project 
dissemination.  
 The potential for intervention sustainability is likely, as there would not be any added 
expense to the clinic. This low-cost intervention can be incorporated throughout the project 
setting for various vaccines, appointment reminders, and could even be implemented throughout 
all other associated clinics. With the implementation of influenza vaccination reminders, more 
children will be vaccinated against influenza, preventing future influenza related hospitalizations 
or deaths and increases in related health care cost. 
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Conclusion 
Research indicates that vaccination is lacking in the United States. Year after year, 
individuals continue to be resistant to influenza vaccination, resulting in lengthy hospital stays 
and the potential for influenza related complications that could be fatal, not only in high risk 
populations but to healthy individuals. There is high-quality evidence that is statistically 
significant to support phone call reminders for influenza vaccination. Evidence shows that phone 
call reminders are a cost-effective, quick, and personal intervention that provides individuals 
with the information needed to continue to lead a healthy life.  
Barriers continue to be an obstacle for parents and must be addressed to facilitate vaccine 
receipt. These barriers include personal and religious beliefs, inaccurate education, and social 
media influence. Future research will perform a more in-depth examination of the effect of 
phone call reminders with the addition of an educational piece, to address some of these barriers 
that may be preventing influenza vaccination uptake. Children ages 6 months to 8 years require 
two influenza vaccines to reach full immunization. This project did not address the second 
vaccination. Future research will conduct a study incorporating the two-dose series. Project 
dissemination occurred at a regional advanced practice nurse conference via poster presentation. 
This evidence-based project increased influenza vaccination rates for a population that had not 
received the vaccine previously. This outcome could result in the use of this intervention for 
influenza vaccinations at various clinics in the community and nationwide. 
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Appendix A 
Definition of Terms 
1. Barrier: An obstacle that prevents communication or progress. 
2. Influenza Vaccine: A mixture of strains of influenza virus in injectable or nasal spray form. 
3. Parent: A father or a mother of a child; A person with legal guardianship. 
4. Pediatric Clinic: A branch of medicine dealing with the health and medical care of children 
from birth to 18 years of age. 
5. Reminder: A thing that causes someone to remember something. 
6. Phone call: A type of electronic communication sent and received via mobile phone. 
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Appendix B 
N5613 Research Evidence Table 
Current PICOTS Statement: In parents attaining the influenza vaccine for their children 18 months to 7 years of age, does a parental 
reminder through phone call compared to no parental phone call reminder, increase influenza vaccination between the months of 
November and January at a pediatric clinic? 
Author/Citation Research Design Level of 
Evidence 
Sample/ 
Setting 
Independent/ 
Dependent 
Variables 
Outcome 
Measurement 
Tools 
Statistical 
Tests 
Results Strengths/ 
Limitations 
Text Reminders         
Herrett, E. (2016). Text 
Message Reminders for 
Influenza Vaccine in 
Primary Care: A Cluster 
Randomised Controlled 
Trial (TXT4FLUJAB). BMJ, 
6(2), 1-11. 
Randomized 
Control Trial 
Level 2 156 general 
practice 
offices with 
102,257 
total at-risk 
patients 
ages 18-64.  
Independent- 
Text messages or 
standard care 
Dependent-
Influenza 
vaccination 
CPRD or TTP 
SystmOne 
software using 
prespecified 
read codes. 
Two-sided t 
test with 
secondary 
analyses. 
52.4% text 
message. 
50.7% 
standard 
intervention. 
Strengths-
Reduced cost 
and simple.  
Limitations- 
Sending texts 
failed. No 
mobile phone. 
Unknown if 
texts were read. 
Hofstetter, A.M. (2015). 
Impacting Delayed 
Pediatric Influenza 
Vaccination: A Randomized 
Controlled Trial of Text 
Message Reminders. 
American Journal of 
Preventive Medicine, 48(4), 
392-401. 
Randomized 
Controlled Trial 
Level 2 5,462 
children and 
adolescents 
6 months to 
17 years 
from 4 
academically 
affiliated 
pediatric 
clinics 
Independent- 
Educational and 
interactive text 
message 
reminders, 
educational-only 
text message 
reminders, and 
usual care 
Influenza 
vaccination 
recorded in 
EHR 
Pearson chi-
squared tests 
at a 
significance 
leverl of P< 
.02 
38.5% 
vaccination 
+educational 
+interactive. 
35.3% 
vaccination+ 
education 
34.8% 
Strengths-Reach 
a target 
population with 
EHR. 
Limitations- 
Families with a 
cell phone. Low 
literacy levels. 
Reasons for 
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Dependent-
Influenza 
vaccination 
vaccination+ 
usual care 
missed 
vaccination. 
Low-income 
community. 
Rand, C.M. (2015). 
Effectiveness of 
Centralized Text Message 
Reminders on Human 
Papillomavirus 
Immunization Coverage for 
Publicly Insured 
Adolescents. Journal of 
Adolescent Health, 56, S17-
S20. 
Randomized 
Control Trial 
Level 2 3,812 
adolescents 
ages 11-16 
in 39 
primary care 
clinics.  
Independent- 
Text message 
reminders 
Dependent- 
General practice 
MCO 
programmer 
and third-
party vendor. 
Kaplan-
Meier failure 
function, 
stratified Cox 
model with 
Efron 
method, and 
Huber/White 
variance 
estimator.  
30% increase 
in first-dose 
vaccination 
rates. 
Strengths- 
Effective, 
technology is 
popular 
Limitations- 
Generalized, 
phone 
availability. 
Stockwell, M.S. (2015). 
Text Message Reminders 
for Second Dose of 
Influenza Vaccine: A 
Randomized Controlled 
Trial. Pediatrics, 135(2), 
e83-e91. 
Randomized 
Controlled Trial 
Level 2 660 infants 
and children 
ages 6 
months to 8 
years from 3 
communty-
based 
clinics. 
Independent-
Educational, 
convential, or 
written only. 
Dependent-
Influenza 
vaccination 
Immunization 
Information 
System (IIS) 
through the 
HER and 
Citywide 
Immunization 
Registry (CIR). 
X2 with 
secondary 
analysis and 
sensitivity 
analysis 
through SPSS 
20.0. 
72.7% 
educational; 
66.7% 
conventional; 
57.1% written 
reminder. 
Strengths-
Scalability and 
IIS. 
Limitations- 
Incomplete 
records, second 
dose too early, 
minority and 
insured 
population. 
Stockwell, M.S. (2014). 
Influenza Vaccine Text 
Message Reminders for 
Urban, Low-Income 
Pregnant Women: A 
Randomized Controlled 
Trial. American Journal of 
Public Health, 104(S1), e7-
e12. 
Randomized 
Control Trial 
Level 2 1187 
obstetric 
patients 
from 5 
community 
based 
clinics. 
Independent- 
Text message or 
usual care 
Dependent- 
influenza 
vaccination 
EzVac 95% CI; x2 
test. 
30% increase 
in vaccination. 
Strengths- 
Simple, easily 
scalable 
Limitations- 
Vaccine 
underreporting, 
limited 
demographics 
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Hofstetter, A.M. (2013). 
Parental and provider 
preferences and concerns 
regarding text message 
reminder/recall for early 
childhood vaccinations. 
Preventive Medicine, 57, 
75-80. 
Cross-Sectional 
Survey/Descriptive 
Study 
Level 5 200 parents 
of 6-59mo 
old children, 
26 
providers, 
and 20 
medical staff 
Independent- 
barriers/concerns 
Dependent- text 
message 
reminder 
Survey from 
existing 
literature and 
expert 
opinion. 
Chi-square 
and Fisher’s 
Exact tests. 
96% of 
parents were 
interested in 
receiving text 
message 
vaccine 
reminder. 
Strengths- 
Strong support 
of text message 
reminder/recall. 
Tailoring texts 
to barriers. 
Limitations- 
generalizability, 
convenience 
sampling 
Moniz, M.H. (2013). 
Improving Influenza 
Vaccination Rates in 
Pregnancy Through Text 
Messaging. A Randomized 
Controlled Trial. Obstetrics 
& Gynecology, 12(4), 734-
730. 
Randomized 
Control Trial 
Level 2 204 
obstetric 
patients 
from Magee 
Outpatient 
Clinic 
Independent- 
General health 
and general 
health + 
importance of 
influenza vaccine 
Dependent- 
influenza 
vaccination 
EHR Fisher’s 
exact test at 
0.05 two-
sided 
significance 
level. 
31% general; 
33% general 
with 
importance 
reminder. 
Strengths- Over 
half considered 
vaccination 
Limitations- 
Generalizability, 
no verification 
of message 
receipt.  
Stockwell, M.S. (2012). 
Effect of a Text Messaging 
Intervention on Influenza 
Vaccination in an Urban, 
Low-Income Pediatric and 
Adolescent Population. 
JAMA, 307(16), 1702-
1708. 
Randomized 
Controlled Trial 
Level 2 9,213 
children and 
adolescents 
aged 6 
months to 
18 years 
from 4 
community-
based clinics 
Independent- 
Text message 
reminders and 
usual care 
Dependent-
Influenza 
vaccination 
Recorded in 
the 
immunization 
registry via 
EHR 
2-sided x2 
tests at a 
significance 
level of P< 
.05 
43% of 
intervention. 
39.9% of usual 
care. 
Strengths-Study 
was conducted 
in pragmatic 
fashion and is 
applicable in 
practice 
Limitations- 
Study did not 
address other 
barriers to 
vaccination 
Vaccine Uptake         
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Dombkowski, K.J. (2017). 
The Impacts of Email 
Reminder/Recall on 
Adolescent Influenza 
Vaccination. Vaccine, 
35(23), 3089-3095. 
Randomized 
Control Trial 
Level 2 
 
 
 
 
 
2348 email 
addresses of 
parents with 
children 11-
18. 
Independent- 
Email reminder 
vs general 
practice. 
Dependent- 
influenza 
vaccination 
Michigan Care 
Improvement 
Registry 
(MCIR) 
Chi-Square 34% 
vaccination 
with email 
reminder, 
29% with 
general 
practice. 
Strengths- ease 
of 
implementation. 
Limitations- 
Generalizability, 
outside 
vaccinations 
could have been 
missed. 
Hofstetter, A.M. (2017). 
Text Message Reminders 
for Vaccination of 
Adolescents with Chronic 
Medical Conditions: A 
Randomized Clinical Trial. 
Vaccine, 35(35), 4554-
4560. 
Randomized 
Control Trial 
 
Level 2 416 parents 
with 
children 
ages 11-17 
years. 
Independent- 
Plain reminder vs 
educational 
reminder 
Dependent- 
vaccination 
EHR, Citywide 
Immunization 
Registry 
Pearson’s 
Chi-Square 
or Fisher’s 
Exact tests. 
31.9% 
vaccination 
with plain 
reminder; 
22.7% with 
educational 
reminder. 
Strengths- 
Benefit of text 
reminders 
Limitations- 
bias findings 
related to 
survey items, 
already received 
vaccination 
prior to study, 
low-income 
minority. 
Zhai, Y. (2017). Parental-
Reported Full Influenza 
Vaccination Coverage of 
Children in the U.S. 
American Journal of 
Preventive Medicine, 52(4), 
e103-e113. 
Quantitative 
Descriptive 
Level 5 51,620 
children 
ages 6mo to 
8 years. 
Independent- 
vaccination 
seasons 
Dependent- full 
influenza 
vaccination 
Kaplan-Meier 
Method 
 
 
 
 
 
Wald chi-
square and 
Cox 
proportional 
hazards 
models. 
2 out of 5 
children were 
fully 
vaccinated. 
41.0% full 
vaccination 
2012-2013 
season; 45.2% 
full 
vaccination 
2013-2014 
season. 
Strengths- 
varying 
populations. 
Limitations- 
telephone only 
survey, low 
response rate, 
parental report. 
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Aigbogun, N.W. (2015). 
Interventions to Increase 
Influenza Vaccination 
Rates in Children with 
High-Risk Conditions- A 
Systematic Review. 
Vaccine, 33(6), 759-770. 
Systematic Review, 
No meta-analysis 
Level 1 18 studies of 
children 
with high-
risk 
conditions 
Independent- 
Multiple, Letter, 
phone, letter+ 
phone, 
education+HER, 
letter+clinic, 
screening, annual 
Dependent- 
vaccination 
Analysis of 
articles 
Various 
statistics 
used in each 
article. 
Evidence 
suggests 
letters to 
improve 
vaccination 
uptake. 
Strengths- 
letters promote 
uptake 
Limitations- 
weak evidence 
for phone and 
asthma 
education tool 
Norwalk, M.P. (2014). 
Increasing Childhood 
Influenza Vaccination: A 
Cluster Randomized Trial. 
American Journal of 
Preventive Medicine, 47(4), 
435. 
Randomized 
Cluster Trial 
Level 2 22 primary 
practices 
with a 
patient 
population 
of 6 months-
18 years 
Independent- Use 
of tool kit 
Dependent- 
Influenza 
vaccination 
EMR by UPMC 
Center for 
Assistance in 
Research 
Chi-square Intevention 
arm 11.1pct 
pts vs 4.3 
control 
(p<0.05) 
Strengths- One 
of few studies 
on this topic 
Limitations- 
unable to 
determine ones 
needing 2 doses. 
Potential Barriers         
Biezen, R. (2018). Why Do 
We Not Want to 
Recommend Influenza 
Vaccination to Young 
Children? A Qualitative 
Study of Australian Parents 
and Primary Care 
Providers. Vaccine, 36(6), 
859-865. 
Cross-Sectional 
Qualitative  
Level 4 30 PCPs and 
50 parents 
or care 
givers 
Independent- 
Capability, 
Opportunity, 
Motivation 
Dependent- 
Influenza 
vaccination 
TDF 
framework 
and COM-B 
Model 
Digitally 
recorded and 
transcribed 
verbatim. 
Thematic 
approach.  
Understanding 
and 
knowledge of 
influenza and 
vaccination 
was the most 
important 
factor. 
Strengths- First 
Australian study 
behind 
immunization 
decisions. 
Limitations- 
Generalizability, 
high income 
families, 
selection bias, 
incentive. 
Kang, G.J. (2017). 
Facilitators and Barriers of 
Parental Attitudes and 
Systematic Review Level 1 11 articles 
on school-
related 
Independent- 
Facilitators and 
barriers of 
Analysis of 
Articles 
Various 
statistics 
Evidence 
shows that 
free cost was 
Strengths- 
Exploration of 
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Beliefs Toward School-
Located Influenza 
Vaccination in the United 
States: Systematic Review. 
Vaccine, 35(16), 1987-
1995. 
influenza 
vaccination 
parental attitude 
and beliefs 
Dependent- 
Influenza 
vaccination 
 
used in each 
article. 
the biggest 
facilitator. 
Vaccine safety, 
efficacy, and 
adverse 
events are the 
biggest 
barriers. 
facilitators to 
vaccination. 
Limitations- 
Low response 
rates, limited 
generalizability, 
and selection 
bias. 
Schmid, P. (2017). Barriers 
of Influenza Vaccination 
Intention and Behavior- A 
Systematic Review of 
Influenza Vaccine 
Hesitancy, 2005-2016. 
PLoS ONE, 12(1), 1-46. 
Systematic Review, 
No meta-analysis 
Level 1 470 articles 
identified 72 
relevant 
barriers 
Independent- 
Barriers 
Dependent- 
Influenza 
vaccination 
Analysis of 
articles 
Various 
statistics 
used in each 
article. 
Evidence 
suggests lack 
of cues to 
action, low 
perceived 
utility, and 
negative 
attitude as 
common 
barriers. 
Strengths- 
Limitations- 
Amount of 
studies, no 
meta-analysis, 
only American 
and European 
regions 
Buu, J. (2014). Identifying 
Barriers to Influenza 
Vaccination 
Recommendation 
Adherence in a Adademic 
Outpatient Primary Care 
Clinic Setting. Innovations 
in Pharmacy, 5(3), 1-9. 
Descriptive Level 6 90 family 
and internal 
medicine 
providers. 
Independent- 
Clinical guideline 
practice 
Dependent- 
advising influenza 
vaccination 
Questionnaire, 
Vaccination 
rates 
Rates were 
reported by 
total 
patients. No 
other 
statistical 
methods 
noted. 
79.2% 
strongly 
practice by 
current 
influenza 
vaccination 
guidelines. 
Strengths- 
Willingness to 
follow clinical 
guidelines 
Limitations- 
Selection bias 
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Alhers-Schmidt, C.R. 
(2012). Parent Opinions 
About Use of Text 
Messaging for 
Immunization Reminders. 
Journal of Medical Internet 
Research, 14(3), e83. 
 
Uncontrolled 
Cohort Study 
Level 4 50 parents 
from two 
pediatric 
clinics 
Independent- 
Forms of 
communication 
Dependent- Text 
message 
reminder 
10 question 
survey, 
interview 
questions-
open ended, S-
TOFHLA 
SPSS 17.0, 
Cohen’s 
kappa >0.7 
98% 
interested in 
receiving text 
message 
reminders. 
Strengths- No 
barriers to text 
message 
Limitations- 
parental bias, 
small sample 
size. 
Evidence-Based 
Guideline 
        
Grohskopf, L.A. (2018). 
Prevention and Control of 
Seasonal Influenza with 
Vaccines: 
Recommendations of the 
Advisory Committee on 
Immunization Practices-
United States, 2017-18 
Influenza Season. Morbidity 
and Mortality Weekly 
Report, 66(2), 1-20. 
Evidence-Based 
Guideline 
Level 1 Children and 
adults ages 6 
months and 
older 
N/A Discussions 
during 3 
public ACIP 
meetings 
N/A Children ages 
6 months to 8 
years need 
two doses 4 
weeks apart; 
children and 
adults >8 need 
1 dose.  
N/A 
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Centers for Disease Control 
and Prevention (CDC). 
(2017). Vaccination. 
Retrieved from 
https://www.cdc.gov/flu/ 
protect/whoshouldvax.htm 
Evidenced-Based 
Guideline 
Level 1 Children and 
adults ages 6 
months and 
older 
N/A U.S. 
Department of 
Health & 
Human 
Services; CDC 
N/A Children ages 
6 months to 8 
years need 
two doses 4 
weeks apart; 
children and 
adults >8 need 
1 dose.  
N/A 
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Appendix C 
Hierarchy of Evidence 
Rating System for the Hierarchy of Evidence 
For an Interventional Inquiry 
(Modification by Dr. Lindholm for course N5613) 
Level  I  
Evidence from a systematic review or meta-analysis of all relevant 
RCTs.  Evidence-based clinical practice guidelines based on systematic 
reviews of RCTs).*                                                                                             
Level  II  
Evidence obtained from well-designed RCT.                                               
Quantitative systematic review of well-designed controlled trial 
without randomization. 
Level  III  
Evidence obtained from well-designed controlled trial without 
randomization (quasi-experimental).                                                           
Quantitative systematic review of case-control, cohort, or correlational 
studies.                                                           
Level  IV 
Evidence from well-designed case-control or cohort study  (or cross-
sectional study)  
Level  V  
Evidence from systematic review of quantitative descriptive (no 
relationships to examine) or qualitative studies. 
Level  VI  
Evidence from a single quantitative descriptive (no relationships to 
examine in the study) or qualitative study  
Level  VII  
Evidence from the opinion of authorities and/or reports of expert 
committees 
 
Melnyk, B & Fineout-Overholt, E (2015). Evidence-based practice in nursing and healthcare: A 
guide to best practice (3rd ed.).  Philadelphia: Wolters Kluwer. The levels of evidence 
adapted by Lindholm, L (2017) from Melnyk & Fineout-Overholt, Rating System for the 
Hierarchy of Evidence for Intervention/Treatment Questions (p.11). 
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Appendix E 
Cost Table 
Carly Shaw- Student 
Investigator 
Project Start Date- 10/01/2018   
Type of Grant- TBD Grant Submission Date- TBD   
Item Cost Note 
Carly Shaw- Student 
Investigator Salary 
$0.00 Student Investigator- 
Uncompensated 
Bimonthly Phone Calls to 
Participants 
$0.00 Performed by Student 
Investigator 
RN hourly rate Average of $30.00/hr Uncompensated 
Supplies: 
Cell Phone 
Electronic Reminder System 
Phone Plan Plan 
 
$0.00 
$0.00 
$20.00/mo x4 months 
 
Required by Participant 
Provided by Clinic 
Required by Participant 
Total $80.00/participant Without Phone Call Provider 
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Appendix F 
Recruitment Materials 
Forget to vaccinate your child against influenza? Get a reminder here! 
Did you know??? Current influenza vaccination rates for children between the ages of 6 months 
through 17 years of age is only 59% in the United States and significantly below the Health 
People 2020 goal of 70% fulfillment. At the completion of the 2016-2017 influenza season, 101 
children lost their lives to influenza and the complications that ensue from the disease. 
What to do: Enroll in the electronic reminder system at your child’s doctor’s office. Receive 
periodic phone call reminders to vaccinate your child for influenza. Get your child vaccinated at 
an upcoming appointment.  
Length of Project: 3 months 
Goal of Project: Phone call reminders will prove to increase influenza vaccination rates. 
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Appendix G 
Project Timeline Flow Graphic 
 
2014-
2016
Research topic 
of interest for 
possible EBP 
project
Collect current 
literature on 
EBP topic
2016-
2017
Specify project 
PICOTS inquiry
Select theories 
to support 
project 
implementation
2017-
2018
Receive 
approval for 
site 
implementation
Finalize step-
by-step 
intervention 
process
2018-
2019
Implement EBP 
project
Collect and 
analyze results
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Appendix H 
Intervention Materials: Phone Call Reminder Example 
 
 
Hi, I am calling from the pediatric 
clinic to remind you that we are 
offering flu vaccines for your child. 
Please call (816) ***-**** to make an 
appointment today. Thank you! 
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Appendix I 
Intervention Flow Diagram 
 
  
 
  
 
 
  
 
 
  
 
 
   
  
Step #1: Recruitment 
Seeking parents of patient’s ages 18 months to 7 years in a primary care clinic, with no 
current influenza vaccination. 
Step #2: Eligibility 
Evaluate inclusion and exclusion criteria. 
Parents of children ages 18 months to 7 years of age who participate in the clinic phone 
call system. No current influenza vaccination.  
Step #3: Informed 
Consent 
May or may not be required with 
participation in clinic phone call 
system.  
Step #6: Data Collection 
Analyze vaccine uptake for current 
sample and compare to previous 
influenza season. 
Step #4: Confirm 
Sample  
25 eligible participants 
Step #5: Intervention 
Send out biweekly phone call 
reminders from November 5th, 
2018- January 2nd, 2019  
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Appendix J 
Theory to Application Diagram 
Change Curve Model 
 
(Melnyk & Fineout-Overholt, 2015) 
Stage I: Stagnation- Annually, influenza vaccination for children ages 18 months to 7 years falls 
short of the Healthy People 2020 benchmark of 70% influenza vaccine uptake (ODPHP, 
2014).  
Stage II: Preparation- Identify project sample and compose phone call reminders. 
Stage III: Implementation- Send out bi-weekly phone call reminders from November 2018 
through January 2019. 
Stage IV: Determination- Evaluate influenza vaccine uptake rates between the current influenza 
season and previous influenza season. 
Stage I: Stagnation
Stage II: Preparation
Stage III: Implementation
Stage IV: Determination
Stage V: Fruition
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Stage V: Fruition- Continue to perform phone call reminders for influenza vaccination after 
completion of EBP project. 
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Appendix K 
Data Collection Template 
 
 
 
 
  
Patient 
Number 
Age Gender Ethnicity Int #1 
Day 
11/05/18 
Vaccination 
status 
resulting 
from int #1 
11/05/18 
Int #2 
Day 
11/19/18 
Vaccination 
status 
resulting 
from int #2 
11/19/18 
Int #3 
Day 
12/03/18 
Vaccination 
status 
resulting 
from int #3 
12/03/18 
Int #4 
Day 
12/17/18 
Vaccination 
status 
resulting 
from int #4 
12/17/18 
Int #5 
Day 
01/02/19 
Vaccination 
status 
resulting 
from int #5 
01/02/19 
Date of 
2018-
19 
vaccine 
1                
2               
3               
4               
5               
6               
7               
8               
9               
10               
11               
12               
13               
14               
15               
16               
17               
18               
19               
20               
21               
22               
23               
24               
25               
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Appendix L 
Statistical Analysis Template 
Demographics 
  
African 
American Caucasian Multiracial Male Female 
Number1 19 3 3 17 8 
Percentage 76% 12% 12% 68% 32% 
1n=25 
 
  
    
Age 
  2 years 3 years 4 years 5 years 6 years 
Number1 3 0 8 8 6 
Percentage 12% 0% 32% 32% 24% 
1n=25 
     
Vaccination Status 
   Yes No 
Number1 6 19 
Percentage 24% 76% 
1n=25 
  
Vaccination Status (Yes) 
  EMR Confirmed Transfer of Care 
Health 
Department 
Number1 3 2 1 
Percentage 12% 8% 4% 
1n=25 
      
Phone Call Status 
  Answer No Answer 
Number1 18 5 
Percentage 72% 20% 
1n=25 
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Appendix L (Cont.) 
Statistical Analysis Template 
 
  
Vaccination Status (No) 
  Refused Not in Service No Show Appointment No Appointment Made 
Number1 10 3 1 5 
Percentage 40% 12% 4% 20% 
1n=25        
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Appendix M 
IRB Approval Letter 
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Appendix N 
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